Background: We aimed to examine the influence of witnessing father-to-mother violence on: 1) perpetration of intimate partner violence (IPV); and 2) endorsement of attitudes justifying wife beating in Bangladesh.
Background
Intimate partner violence (IPV), which consists of a range of physically and sexually coercive acts perpetrated in the context of an intimate relationship [1] , has emerged as a significant public health concern around the world. While both males and females are victims of IPV, the paternalistic culture of Bangladesh reinforces traditional gender paradigms and puts women at particularly high risk for IPV victimization. In fact, IPV affects 69% of Bangladeshi women during their lifetimes [2] . There has been an increased awareness of the wide range of mental, physical, sexual, and reproductive health consequences of IPV [3] [4] [5] [6] [7] [8] . Given the alarmingly high prevalence of IPV and the serious physical, psychological, and interpersonal consequences experienced by victims of such abuse, it is vital to identify risk factors for perpetrating IPV. Addressing these risk factors can reduce not just conseuqneces of IPV but its actual prevalence.
There is evidence that broad risk factors associated with all manner of poor outcomes are also associated with the perpetration of IPV. These include environmental deficits, low socio-economic status, substance use, mental illness, and poor parenting [9] [10] [11] [12] . However, there are other more specific risk factors that might serve as better flags for IPV specific prevention initiatives. Particularly for males, witnessing inter-parental violence has long been considered one of the central psychosocial risk factors that lead to perpetration of IPV in martial relationships, and is also one of the key factors implicated in the inter-generational transmission of partner violence.
The association between witnessing IPV in childhood and later perpetration has been found in multiple studies in diverse settings [13] [14] [15] [16] [17] , with the overwhelming majority of data derived from high-income countries-primarily the United States. There is a dearth of evidence from developing countries. However, most of the studies in developing countries have looked at the intergenerational transmission of IPV victimization among women, with little research attention to how witnessing interparental violence affects subsequent IPV perpetration among males. For example, a study carried out in Nigeria found that women who ever witnessed interparental violence were reported to have tolerant attitudes toward IPV against women, and were more likely to be abused by their spouse than those who had not witnesses parental IPV [18] . Another study from Pakistan concluded that women who reported that their mothers were beaten by their fathers were at increased risk for IPV victimization, and were more likely than those without exposure to parental IPV to agree that beating is justified if a wife argues with her husband [19] . These findings suggest that part of the intergenerational transmission of violence may be linked to the transmission of attitudes that support such violence and increase vulnerability to IPV victimization in developing countries. Less clear is whether witnessing parental IPV similarly shapes men's attitudes in these settings, increasing their likelihood of IPV perpetration.
Until recently women have been the primary focus of secondary prevention efforts, with the aim of supporting women at risk for IPV victimization. However, recent policy efforts recognize that IPV rates are unlikely to change substantially if interventions do not also address the attitudes and behaviours that increase IPV perpetration among men. There is a paucity of research regarding intergenerational transmission of violence in Bangladesh, and evidence regarding men's attitudes towards the justification of spousal abuse is limited. As is the case in other developing countries, the only study on this topic in Bangladesh focuses on women's experiences as victims [20] . This study concluded that women who witnessed parental IPV were more likely to experience IPV later in their marital life. To the best of our knowledge no studies in Bangladesh have explicitly explored how witnessing parental violence affects the behaviour and attitudes of Bangladeshi men. Based on these considerations, we examine the importance of inter-parental violence witnessed by men in their childhood to assess its potential links to various forms of IPV perpetration. Using the nationally representative survey of evermarried Bangladeshi men, we examine whether witnessing father-to-mother violence is linked to: 1) men's perpetration of violence against an intimate partner; and 2) men's endorsement of attitudes justifying spousal abuse.
Methods

Data sources
The analyses were based on the representative, cross sectional 2007 Bangladesh Demographic Health Survey (BDHS) data. We used the 2007 BDHS data since after that BDHS did not include violence module in the later survey of BDHS 2011 [21] . The BDHS sample was drawn from Bangladeshi adults residing in private dwellings, and it measures indicators of population, health, and nutrition. The BDHS uses extensive interviewer training, standardized measurement tools and techniques, an identical core questionnaire, and instrument pretesting to ensure standardization and comparability across diverse sites and time. The survey employed a stratified, multi-stage cluster sample of 361 primary sampling units (134 in urban areas and 227 in rural areas). The primary sampling units were derived from a sampling frame created for the 2001 Bangladeshi census. A primary sampling unit, which consists of about 100 households, on average, is equivalent to a mauza in rural areas and to a mohallah in urban areas. On average, 30 households were selected from each PSU, using an equal probability systematic sampling technique. In this way, 10,819 households were selected for the sample The 2007 BDHS used five questionnaires: household, women, men, community, and a facilities questionnaire. Their contents were based on the MEASURE DHS model questionnaires. The questionnaires were developed in English and then translated and printed in the official language, Bangla. The men's questionnaire was used to collect information from men aged 18-54 years who had ever married. Of 4074 eligible men identified, 3771 participated (92.6% response rate). Questions on domestic violence were administered to only one eligible respondent per household [21] . Of the 3381 men eligible to respond to the domestic violence module, only seven had to be excluded owing to lack of privacy or because they declined participation. We use this sample of evermarried men aged 18-54 years (n = 3374; Fig. 1 ) for our analyses.
Outcomes
Perpetration of IPV and husband's endorsement of attitudes justifying spousal abuse are the outcomes of interest in this study. After consulting with experts, the 2007 BDHS used a standardized approach to the measurement of IPV, specifically the shortened and modified version of the Conflict Tactics Scale (CTS-2) [22] . The 2007 BDHS stated that to ensure validity and reliability of the data collected on IPV, fieldworkers underwent careful training in different aspects of interview techniques and the questionnaires were pre-tested in pilot studies [21] . Moreover, to make valid cross-national comparisons, the questionnaire used to measure IPV in the BDHS include the same criteria and methods used in other cultural contexts.
Following the CTS-2 protocol, IPV was assessed through eight items pertaining to lifetime perpetration of violence against women. Focusing on lifetime estimates of IPV provides information about the burden of violence within a population rather than a snapshot of the recent burden of violence. For our purposes, we are interested in the broad links between early exposure to parental IPV, attitudes that justify IPV, and any perpetration, rather than the situational and contextual factors that might explain specific IPV events. For this reason, lifetime estimates are a more appropriate outcome than recent IPV perpetration. Respondents were coded as perpetrators of physical IPV if they had reported ever: pushing, shaking or throwing an object; (2) slapping; (3) pulling hair or twisting an arm; (4) punching or hitting with a fist or something harmful; (5) kicking or dragging; (6) choking or burning; or (7) threatening or attacking their wife with a knife or gun. The Cronbach's α for this measure was 0.83. Perpetration of sexual IPV was indicated by a man's positive response to an item asking whether he had physically forced his wife to have sexual intercourse even when she did not want to. Men's responses were used to create a 4-level categorical variable reflecting 3 categories of IPV: physical IPV only, sexual IPV only, and both physical and sexual IPV. The fourth category was a referent category indicating no IPV perpetration of either form. In addition, we created a binary variable measuring whether a man reported perpetration of any form of IPV (physical, sexual, or both).
Husband's attitudes towards the justification of spousal abuse was measured based on the men's answers to five questions regarding the conditions under which beating or raping ones' wife would be justifiable. These include: 1) if she goes out without informing her husband; 2) if she argues with her husband; 3) if she neglects the children; 4) if she refuses to have sex with her husband; and 5) if she neglects the elder. For each of these questions, response options regarding whether beating or raping would be justified in this situation were yes (1) or no (0). We created a bivariate measure that separates those who did not feel beating or raping a spouse is justifiable under any condition (0) from those who endorsed beating or raping a spouse under one or more of the listed conditions (1).
Exposure
Witnessing of father-to-mother violence is the primary exposure of interest in this study. We use a single item measure that reflects whether the respondent's father beat his mother ever (yes = 2; no = 1).
Control variables
We included several socio-demographic variables theoretically and empirically linked to perpetration of IPV [11, 23, 24] and acceptance of spousal abuse [25] . We classified participants by their current age into three broad groups: young adults (1 = 18-33 years), middle aged (2 = 34-43years) and older (3 = 44-54 years). The men's educational level was defined in terms of the formal education system of Bangladesh: no education (1 = 0 year), primary (2 = 1-5 years) or secondary or higher (3 = 6 years or more). Place of residence was categorized as rural (1) versus urban (2) . To assess women's decision-making autonomy in the respondent's household, we used a continuous measure that ranges from 0 to 5 and reflects the number of types of family decisions the respondent's wife makes alone or jointly (with the husband), including whether to obtain health care for herself, to make large purchases, to make household purchases, to visit her relatives, and decision on use of wife's earning. This measure reflects the husband's endorsement of his wife's autonomy. We created a variable for respondent's occupation and classified men according to whether they were involved in manual labour (1 = agricultural workers, fisherman, home-based manufacturing, poultry, cattle raising, domestic servant, rickshaw polar, factory workers) or were working in a non-manual profession (2 = doctors, lawyers, engineers, teachers or large business men). Total numbers of household members were classified in tertiles (1 = 2-4; 2 = 5-6; 3 = 7 or more). Religion was categorized as Muslim (2) or non-Muslim (1). A relative index of household wealth was calculated based on interviewerobserved assets, including ownership of consumer items and the characteristics of the dwelling place; individual household wealth scores were assigned to the poorest (1), middle (2), or richest (3) tertile. Whether respondents' earnings meet the basic family needs was broken into three groups: insufficient (1), moderately sufficient (2) or sufficient (3) . Whether the respondent ever used drugs or alcohol was categorized as no (1) versus yes (2). Marital duration was broken into four categories (1 = 0-4 years; 2 = 5-9 years; 3 = 10-14 years; 4 = 15 years or more).
Statistical analyses
We calculated descriptive statistics for our sample's socio-demographic characteristics as well as IPV exposure and men's attitudes towards the justification of spousal abuse. We used χ2 analyses to assess sociodemographic differences in IPV perpetration reported by men against their wife. In all the analyses, the level of significance was set at p < 0.05 (two tailed). We then created three multivariate logistic regression models. Two binary logistic regressions were used for our binary outcomes: any physical and/or sexual IPV and endorsement of attitudes justifying spousal abuse. We used multinomial logistic regression to analyse our nominal outcome variable: separate effects of physical IPV only, sexual IPV only and both physical and sexual IPV as compared to no IPV. We ran an additional multivariate model to see whether men who both witnessed interparental violence and endorsed attitudes justifying spousal abuse were more likely to commit violence against women than were those who report one or the other. This model includes a four-category variable that divides the sample of men into the following groups: men who have both witnessed inter-parental violence and endorse attitudes justifying spousal abuse; men who have witnessed inter-parental violence only; men who endorse attitudes justifying spousal abuse only; and those who report neither witnessing violence nor endorsing attitudes that justify violence.
We checked all models for multicollinearity by examining variance inflation factors (VIFs), but find no evidence that this is a problem (VIF's <2.0 for all models). The odds ratios (ORs) in the binary models and relative risk ratio (RRRs) in the multinomial models were estimated to assess the strength of the associations, with 95% confidence intervals (CIs) defined as the benchmark for significance testing. All the covariates were entered simultaneously into the multiple regression models. We used imputation, based on a regression model, to estimate missing values from known values to account for missing data. Age, education of respondent, and place of residence were included as covariates in the imputation. However imputation of missing data did not affect our results since only <1% missing covariates were imputed. All analyses were weighted to account for the complex sampling design of the BDHS and analyses were all run using Stata (Stata, version 11.0; Stata-Corp, College Station, Texas). This study was considered to be exempt from a full review as it was based on an anonymous public use of a secondary data set with no identifiable information regarding the survey participants. Table 1 presents sample descriptive and evaluates variation in IPV perpetration as a function of sociodemographic characteristics as well as men's endorsement of attitudes justifying spousal abuse. Focusing first on sample descriptive (Table 1 ; Column 1), approximately 34.0% participants were 44-54 years old, 30.5% had no education, 90.3% were Muslims, and 77.2% lived in rural areas at the time of the survey. There was a fairly even income distribution across respondents and approximately 62.0% of the respondents reported that their earnings were moderately sufficeint to meet the basic family needs. The majority of respondents (73.2%) worked non-manual jobs. The modal household size was 2-4 members (37.9%). Very few participants reported using drugs or alcohol (3.1%), a common risk factor for IPV in Western settings. Finally, the overwhelming majority of men (95%) reported that their wives had at least some decision-making autonomy in the household.
Results
Descriptive statistics
With respect to our central measures of interest, a substantial percentage of men (59.6%) reported ever commiting physical or sexual violence against their wife; 50.7% indicated that they had committed only physical IPV, 1.8% indicated that they had committed only sexual IPV and 7.1% indicated that they had commited both types of IPV. Approximately 27.0% of men reported that they had witnessed father-to-mother violence. Nearly 36.0% endorsed attitudes justifying spousal abuse. Table 1 also shows the socio-demographic differentials for different forms of IPV commited by men against their wives and their endorsement of attitudes justifying spousal abuse. Significantly, and consistent with expectations, the prevalence of any physical or sexual IPV, physical IPV only, both physical and sexual IPV, and endorsement of attitudes justifying spousal abuse was higher among those men who had witnessed father-tomother violence. We also find that all of the control variables are associated with total IPV and with physical IPV, but not with sexual IPV or both physical and sexual IPV. We suspect this is becauses the prevalence of sexual IPV is relatively low, masking any variation across groups. In any case, these difference reinforce the importance of controlling for these demographic characteristics when evaluating whether witnessing parental IPV and endorsing attitudes that justify spousal abuse impact on IPV perpetration. Table 2 also shows the association of the interaction between witnessing parental IPV and attitudes toward the justification of spousal abuse with IPV. In the adjusted binary logistic regression model, men who only reported witnessing father-to-mother violence (AOR = Note: p Values refer to differences between groups. Numbers are unweighted; percentages are weighted IPV intimate partner violence a Manual labor includes agricultural workers, fisherman, home-based manufacturing, poultry, cattle raising, domestic servant, rickshaw puller, factory workers and non-manual workers include professional workers (doctors, lawyers, engineers, teachers), large business b Aspects of family decisions a woman participated alone or jointly in making c Ghanja, charas, phensdile, pethedine, heroin, morphin, injectable drugs, other drugs 0.41 95% CI = 0.25, 0.65) or who only endorsed attitudes justifying spousal abuse (AOR = 0.29; 95% CI = 0.19, 0.45) were significantly less likely to report any physical or sexual IPV compared to the men who reported both witnessing father-to-mother violence and endorsing attitudes justifying spousal abuse.
Multivaraite analysis
Discussion
The results of this large and nationally representative survey in Bangladesh showed that nearly 60% of evermarried men committed physical or sexual violence against their wives and 35.7% endorsed attitudes justifying spousal abuse. Having witnessed inter-parental violence increased the likelihood that these men endorsed attitudes justifying spousal abuse. Further, multivariate models confirmed that men who witnessed of father-to-mother violence were more likely to report IPV perpetration. Also important, those who both witnessed inter-parental IPV and endorsed attitudes justifying spousal abuse were exhibited the highest likelihood of perpetrating IPV. The high lifetime prevalence rate of IPV revealed in this study confirms that perpetration of IPV is a shockingly frequent practice among men in this impoverished South Asian nation, and that it potentially affects the health of a large majority of Bangladeshi women. Furthermore, consistent with prior IPV research conducted in developing nations, including Bangladesh, IPV perpetration was most prevalent among the most disadvantaged strata of Bangladeshi society.
To the best of our knowledge, this is the first study in Bangladesh that uses data from a nationally representative sample to examine the link between witnessing interparental violence, attitudes towards spousal abuse, and IPV perpetration from a male perspective. The findings that witnessing inter-parental violence increases the likelihood of physical or sexual IPV agrees with some of the previous studies, which indicated that boys who witness inter-parental conflict are more likely to approve of violence, to believe that violence improves their reputation, and to justify their own violent behaviour, compared with boys who have not witnessed such violence [13, 17, 26] .
There are many mechanisms through which witnessing inter-parental violence by men could be related to increased likelihood for committing violence against women. Evidence shows that men exposed to interparental violence have high negative emotional reactivity, behavioural dysregulation, externalizing problems, and lower IQs [27, 28] . Many of these factors relate to perpetration of IPV [29] , because of perpetrators are more likely to attribute hostile intent, to view violence as acceptable, and to have lower verbal and social skills and poorer marital communication than non-perpetrators [29] . Men who observed inter-parental violence remember the contexts and sequences of the incidents of their parents' violence [16] . These cognitions, as memories, remain etched (and transmitted) inter-generationally and set expectations for the outcomes of a man's violent behaviour against his wife [16] . In other words, boys (who saw their fathers beat their mothers) may assert that it is acceptable for a man to beat his female partner, because it conforms to the behaviours and attitudes displayed by their fathers. Moreover, evidence shows that, a history of witnessing inter-parental violence is highly correlated with drug or alcohol abuse, poverty, and poor educational achievement [30, 31] , which are strong predictors of violence in later life. We performed additional analyses (results available on request) that support this hypothesis; in addition to an increased likelihood of IPV perpetration, men who had witnessed inter-parental violence were found to have a higher prevalence of drug or alcohol use, have little education, be manual labourers, and be poor.
It is also important to highlight our findings regarding the interactive role of experiences and attitudes on behaviour. Not only do we find that witnessing interparental violence makes men more likely to endorse attitudes justifying spousal abuse, and that both independently increase the odds of IPV, we also find an interactive effect. Men who report both witnessing IPV and endorsing attitudes that justify spousal abuse exhibit the highest likelihood of perpetrating IPV when compared to those who experience one or the other (or neither). This finding comports with expectation from social learning theory. Social learning theory conceptualizes violence against women and attitudes towards the spousal abuse as learned behaviours that result from socialization or modelling. In one US study, individuals who directly experienced abuse as a child or who witnessed abuse inflicted on another female in the house (e.g., their mother) were significantly more likely to endorse stereotypical gender-role attitudes and to believe that violence is appropriate for conflict resolution and is acceptable in intimate interpersonal settings [16] . Other research from the US suggests a noteworthy relationship between early childhood experiences with family violence and individuals' attitudes as adults and acceptance of spousal abuse [32, 33] . Our findings reinforce this literature and suggest these links are similarly prominent in Bangladesh.
A key strength of this study is the use of a nationally representative sample of Bangladeshi men to examine the link between witnessing inter-parental violence with attitudes towards spousal abuse and IPV perpetration from a male perspective. Despite the use of a large, nationally representative sample of ever married men in Bangladesh, the results of the current study should be considered in light of some limitations. First, due to the cross-sectional nature of this analysis, temporal order cannot be confirmed. Longitudinal and qualitative research is needed to clarify the causal and temporal relationships between IPV and witnessing inter-parental violence. That said, it is unlikely that witnessing parental IPV would be subsequent to a respondent's own marriage and IPV perpetration. More problematic is the temporal relationship between attitudes justifying spousal abuse and perpetration of spousal abuse. Though it makes theoretical sense that attitudes would precede behaviour, it is possible that men create or endorse justifications for abuse after engaging in the behaviour. While counter to learning theory, it would be consistent with other theoretical frameworks, specifically, Sykes and Matza's techniques of neutralization. Again, panel data would be necessary to properly sort causal order in this case. Second, although psychological violence is an important facet of IPV, information on this form of violence was not available from the BDHS. Third, the questionnaire assessed witnessing of inter-parental violence through a single question of the mother's experience of physical violence ("Did your father ever beat your mother?"). There is a possibility of under-estimation of the effect since in some cases men may be unaware of violence between their parents. Moreover, we cannot discern when or how often this violence occurred and its frequency, severity or recency may affect its influence on men's subsequent attitudes and behaviours. Finally, because data were self-reported, men may under-report their use of IPV. However the prevalence of IPV obtained in our study is similar with women's reports of lifetime IPV (48.0%) in 2007 BDHS [21] . Moreover, the personal interview method used in this study is widely employed for this type of IPV research. In addition, to ascertain physical and sexual IPV, BDHS followed established best-practices by using multiple, behaviourally specific questions.
Conclusion
Violence against women at the hands of their husbands is all too frequent in Bangladesh. Using a nationally representative sample of ever married men from Bangladesh, we find that men who had witnessed of father-to-mother violence were particularly likely to report perpetrating IPV. Witnessing inter-parental violence was also associated with positive attitudes towards the justification of spousal abuse. Findings also indicate that men who both witnessed inter-parental violence and endorsed attitudes justifying spousal abuse were among the most likely to commit violence against women. This suggests that witnessing abuse affects subsequent IPV not just through behavioural modeling but also through the transmission of cultural messages that support spousal abuse. Our finding of an association of witnessing inter-parental violence with perpetration of violence against women, after adjusting for a wide range of potential confounders, indicates that efforts to identify and assist individuals who have witnessed such violence should continue to receive support. However, our finding that 65.9% of perpetrators reported not having witnessed inter-parental conflict signifies the need to understand other risk and protective factors across the lifespan, particularly those that may be modified to support nonviolent behaviour. Future longitudinal studies are needed to investigate the causal link between witnessing inter-parental violence and the perpetration of IPV. Our research, though, suggests that attitudes that support such behaviour are among the key modifiable mechanisms that policies and programs should address.
